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CLAIMS 



What is claimed is: 



1. 



A compound of formula I, 



R-X-Y 




(I) 



m 
m 

m 
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m io 

m 

I* 



wherein 

nl is 0 or 1; 

X is, independently for each occurrence, (CHR 1 l ) l0 (CH 2 ) n4 Z(CH 2 ) Il5 ; 

ZisO,N(R l2 ),S,orabond; 

n3 is, independently for each occurrence, 0 or 1; 

n4 and n5 each is, independently for each occurrence, 0, 1, 2, or 3; 
Y is, independently for each occurrence, CO, CH 2 , CS, or a bond; 



R 2 , R", and R ,: each n^-pendently for each occurrence, H or an 
optionally substituted -t;. selected from the group consisting of (C,. 
Jalkyl and aryl, wire:.:- .,J optionally substituted moiety is optionally 
substituted with one or : j of R" or R 30 ; 




R' 
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R 3 is, independently for each occurrence, H or an optionally substituted moiety 
selected from the group consisting of (C, JalkyI, (C 2 Jalkenyl, (C.Jalkynyl, (C 3 . 
Jcycloalkyl, (C 3 JcycloalkyI(C,JalkyI, (C 5 . 7 )cycloalkenyl, (C 5 . 7 )cycIoalkenyI(C t . 
Jalkyl, aryl, aryl(C,. 6 )alkyI, heterocyclyl, and heterocyclyl(C,. h )alkyl, wherein said 

5 optionally substituted moiety is optionally substituted with one or more R/°; 

R 4 and R 5 each is, independently for each occurrence, H or an optionally 
substituted moiety selected from the group consisting of (C,.Jalkyl, (C. 
Jcycloalkyl, aryl, and heterocyclyl, wherein said optionally substituted moiety is 
optionally substituted with one or more R 3U , wherein each said substituent is 

10 independently selected, or R 4 and R 5 can be taken together with the carbons to 
which they are attached to form aryl; 

R° is, independently for each occurrence, H or an optionally substituted moiety 

selected from the group consisting of (C.Jalkyl, (C M ,)alkenyl, (C,. 0 )cycloalkyl. 

.(C 3 Jcycloalkyl(C,.Jalkyl, (C 5 . 7 )cycloalkenyl, (C s . 7 )cycloalkenyl(C,. 0 )alkyL aryl. 
15 aryl(C,. 6 )aikyl, heterocyclyl, and heterocyclyl(C,. 6 )aIkyl, wherein said optionally 

substituted moiety is optionally substituted with one or more substituents each 

independently selected from the group consisting of OH, (C,. 6 )alkyl, (C,. 6 )alkoxy, - 

N(R h R°), -COOH, -CON(R 8 R 9 ), and halo, 

where R 8 and R 9 each is, independently for each occurrence, H, (C,Jalkyl, 
20 (C 2 Jalkenyl, (C 2 Jalkynyl, aryl, or ary!(C, Jalkyl; 

R 7 is, independently for each occurrence, H, =0, =S, or an optionally substituted 

moiety selected from the group consisting of (C,. 6 )alkyl, (C,. 6 )alkenyi, (C>. 

Jcycloalkyl, (C 3 Jcycloalkyl(C t . 6 )alkyl, (C 5 . 7 )cycloalkenyl, (C 5 . 7 )cycloalkenyl(C, 

Jalkyl, aryl, aryl(C,. 6 )alkyl, heterocyclyl, and heterocyclyI(C,_ 6 )alkyl, wherein said 
25 optionally substituted moiety is optionally substituted with one or more 

substituents each independently selected from the group consisting of OH, (C ( . 

Jalkyl, (C, Jalkoxy, -N(R 8 R°), -COOH, -CON(R 8 R 9 ), and halo; 

R'° is C; 
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or when nl = 0, R 6 and R 7 can be taken together with the carbon atoms to which 

they are attached to form aryl or cyclohexyl; 

R 21 is, independently for each occurrence, H or an optionally substituted 
moiety selected from the group consisting of (C,.Jalkyl and aryKC.Jalkyl, 
wherein said optionally substituted moiety is optionally substituted with 
one or more substituents each independently selected from the group 
consisting of R 8 and R 30 ; 

R" is H, (CJalkylthio, (C 3 _ 6 )cycloaIkylthio, R 8 -CO-, or a substituent 
according to the formula 




R 24 and R 25 each is, independently for each occurrence, H, (C.Jalkyl, or 
aryl(C,Jalkylr 

R 30 is, independently for each occurrence, (C Ml )alkyl, -O-R 8 , -S(0) )l6 R 8 , - 
S(0) n7 N(R 8 R>), 

-N(R 8 R*), -CN, -N0 2 , -CO : R a , -CON(R 8 R 9 ), -NCO-R 8 , or halogen; 

n6 and n7 each is, independently for each occurrence, 0, 1 , or 2; 
wherein said heterocyclyl is azepinyl, benzimidazolyl, benzisoxazoiyl, 
benzofurazanyl, benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl, 
benzothienyl, benzoxazolyh chromanyl, cinnolinyl, dihydrobenzofuryl, 
dihydrobenzothienyl, dihydroben/oihiopyranyl, dihydrobenzothio-pyranyl sulfone, 
furyl, imidazolidinyl, imidazole;. I. mudazolyl, indolinyl, indolyl, isochromanyl, 
isoindolinyl, isoquinolinyl. i^oihiazolidinyl, isothiazolyl, isothiazolidinyl 
moipholinyl, naphthyridinyl. ovudiazolyl, 2-oxoazepinyl, 2-oxopipcrazinyL 2- 
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oxopiperidinyl, 2-oxopyrrolidinyl, piperidyl, piperazinyl, pyridyl, pyridyl N-oxidc, 
quinoxalinyl, tetrahydrofuryl, tetrahydroisoquinolinyl, tetrahydro-quinolinyl, 
thiamoipholinyl, thiamoipholinyl sulfoxide, thiazolyl, thiazolinyl, thienofuryl, 
thienothienyl, or thienyl; and 
5 wherein said aryl is phenyl or naphthyl; 
provided that: 

when nl - 1, R'° is C and R 6 is H, then R'° and R 7 can be taken together to form 




; or when nl = 1, R 10 is C, and R 7 is =0, -H, or =S, then R'° 

and R* can be taken together to form 
10 wherein X', X 1 , and X 1 each is, independently, H, halogen, -NO,, -NCO-R', 

-COjR 1 , -CN, or -CONfR'R 9 ); and 
when R' is N(R M R U ), then n3 is 1, n4 and n5 each is 0, Z is a bond, and R J and R" 

HX 

X") (R*) 
can be taken together to form v ' 

wherein n2 is 1-6, and X 4 and X s each is, independently, H, (C, Jalkyl, or 
15 aryl, or X 4 and X 5 can be taken together to form (Cjjcycloalkyl; 

or a pharmaceutically acceptable salt thereof. 
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2. A compound according to claim 1, wherein: 




N(R 2J R 25 ); and 

X is CH(R u UCH 2 ) n4 or Z, wherein Z is 0, S, or N(R 12 ); 
or a pharmaceutical ly acceptable salt thereof. 



3. A compound according to claim 2, wherein: 




Xis CHCR^UCH^and 
nl is 0; 

or a pharmaceutical^ acceptable salt thereof. 

4. A compound according to claim 2, wherein: 



R 1 is 




n3, n4, and nS each is 0; 
Z is a bond; 

Y is, independently for each occurrence. CO or CS; and 
nl isO; 

or a pharmaceutical^ acceptable salt thereof. 
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5. A compound according to claim 2, wherein: 
R J1 



R 1 is 
R 4 is H; 
nl is 1; 

X 



,0 ) 



X 

5 R 7 and R 10 arc taken together to form 
n3 is 1 andR 11 isH; 
Z is O or a bond; 
nS is 0; and 

Y is CO, CH If or a bond; 
10 or a pharmaceutical^ acceptable salt thereof. 

6. A compound according to claim 2, wherein: 

R 1 isNKR 2 ^ 25 ); 

nl is 0; 

n3 is 1; 
15 n4is0; 

nS is 0; 

YisCOorCS; 
Z is a bond; and 

x 4 



(CHj)^ 

R J and R" are taken together to form ( R ) ( R ) 



20 or a pharmaceutically acceptable salt thereof. 
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7. A compound according to claim 2, wherein: 





5 R 6 and R'° are taken together to form 
n3 is 1 and R M is H; 
n5 is 0; 

Y is CO or CH 2 ; and 

Z is O or a bond; 
10 or a pharmaceutical^ acceptable salt thereof. 

8.- A compound according to claim 3, wherein said compound is 
8-butyl-7-(3-(imidazol-5-yl)-l-oxopropyI)-2-(2-methoxyphenyl)-5,6,7,8- 

tetrahydroimidazo[l ,2a]pyrazine; 

8-butyl-2-(2-hydroxyphenyl)-7-(imidazol-4-yl-propyl)-5,6,7,8- 

15 tetrahydroimidazo[l,2a]pyrazine; 

8-butyI-7-(4-imidazolylpropyl)-2-(2-methoxyphenyl)-5,6,7,8- 

tetrahydroimidazo[ 1 ,2a]pyrazine; 

7-(2-(imidazol-4-yl)-l-oxo-ethyI)-2-(2-methoxyphenyl)-8-( 1 - 
methylpropyl)-5,6 t 7,8-tetrahydroimidazo[ 1 ,2a]pyrazine; 
20 2-(2-methoxyphenyl)-S-< l-mcthylpropyl)-7-(l-oxo-2-(l-(phenylmethyl)- 

imidazol-5-yl)ethyl)-5,6,7.3-tetraliydroimidazo[l,2a]pyrazine; 



WO 00/3 



PCT/US99/31302 



83 



2-(2-methoxyphenyl)-8-( 1 -methylpropyl)-7-(2-( 1 -phenylmethyl)-imidazoU 
5-yr)ethyl)-5,6,7,8-tetrahydroimidazo[l,2a]pyrazine; 

7.(2.(1 -(4-cyanophenylmethyl)-imida2ol-5-yl)- 1 -oxo-ethyI)-2-(2- 
methoxyphenyl)-8-( 1 -methyipropyl)-5,6,7,8-tetrahydroimidazo[ 1 ,2a]pyrazine; 
5 7-((lH-imidazol-4-yI)methyl)-2-(2-methoxyphenyl)-8-(l-methyip 
5,6,7, 8-tetrahydroimidazo[ 1 ,2a]pyrazine; 

7-((4-imidazolyl)carbonyl)-2-(2-methoxypheny I)-8-( 1 -methy Ipropy I)- 
5,6,7,8-tctrahydroimidazo[l,2a]pyrazine; 

7-(l.(4-cyanophenylmethyl)-imtdazo^ 
10 (1 -methylpropyI)-5,6,7,8-tetrahydroimidazo[ 1 ,2a]pyrazine; 

7-(2-(4-cyanophenylmethyl)-imidazol-5-yl)-l-oxo-eihyl)-2-(2- 
methoxyphenyl)-5,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyrazine; 



5,6,7,8-tetrahydroimidazo[ 1 ,2a]pyrazine; 



m . 

lip 5-butyl-7-(2-(4-cyanophenylmethylimidazoI-5-yl)- 1 -oxo-ethyl)-2-pheny I- 

03 

U • 

IH 15 6-butyl-7-(2-(4-cyanophenylmethylimidazol-5-yl)-l-oxo-ethyl)-2-(2 

m 

•i^ ■ 

m 



methoxyphenyl)-5,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyrazine; 

6-butyl-7-(2-(4<yanophenylm^ 
5,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyrazine; 
52 5-bt*tyl-7-(2-(l-(4-cyanophenylm^^^ 

20 methoxyphenyl)-5,6,7,8-tetrahydroimidazo[ 1 ,2a]pyrazine; 

7.(2^1-(4-cyanophenylmethyl)-imidazole-5-yl)-l-oxo-ethyl)-8- 
(cyclohexylmethyl)-2-(2-methoxyphenyl )-5, 6,7,8- 
tetrahydroimidazo[l ,2a]pyrazine; 

5-butyl-7-(2-(lH-imidazolc-5-\ 1)- 1 -oxo-ethyl)-2-(2-mcthoxyphenyl)- 
25 5,6,7,8-tetrahydroimidazo[ 1 ,2a]py razine; 

• 7-(2-(4-cyanophenylmeihyl)-inudazolo-yl)-l-oxo-ethyl)-2-(2- 
(phenyimethoxy)-phenyl)-5,6J.S-ictraindroimidazo[l,2-a]pyrazine; or 

2-(2-butoxyphenyl)-7-(2-(4-cyanophcnylmethyl)-imidazol-5-yl)-l-oxo 
ethyl)-5,6,7,8-tetrahydroimidazo[ i .2-a]pyrazine; 
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or a pharmaceutically acceptable salt thereof 

9. A compound according to claim 5, wherein said compound is 
l t 2-dihydro-I-((lH-imidazol-4-yl)methyl)-4-(2-methoxyphenyl)- 

imidazof 1 ,2-c] [ 1 ,4]benzodiazepine; 

l-(2-(l-(4-cyanophenylmethyl)imidazol-4-yl)-]-oxoethyl)-l,2-dihydro-4- 
(2-methoxyphenyl)-imidazo[l,2-c][l,4]benzodiazepine ; 

9-bromo-l-(2-(l-(4-cyanophenylmethyI)imidazol-4-yl)-l-oxoethyl)-K2- 
dihydro-4-(2-methoxyphenyl)-imidazo[l,2-c][l,4]benzodiazepine; 

9- Chloro- 1 -(2-( 1 -(4-cyanopheny lmethyl)imidazol-4-y 1)- 1 -oxoethy 1)- 1,2- 
dihydro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c][ 1 ^benzodiazepine; 

1 0- Bromo- 1 -(2-( 1 -(4-cyanopheny lmcthyl)imidazoI-4-yI)- 1 -oxoethyl)- 1 ,2- 
dihydro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c][ 1 ,4]benzodiazepine; 

1 .(2-( 1 -(4-cyanophenylmethyI)imidazol-4-y 1)- 1 -oxoethyl)- 1 ,2-dihydro-8- 
fluoro-4.(2-methoxyphenyl)-imidazo[l,2-c][l,4]benzodiazepine; or 
or a pharmaceutically acceptable salt thereof. 

10. A compound according to claim 9, wherein said compound is 

1 -(2-( 1 -(4-cyanophenylmethyl)imidazol-4-yl)- 1 -oxoethy 1)- 1 ,2-dihydro-4- 
(2-methoxyphenyl)-imidazo[l ,2-c][l ^benzodiazepine ; 

9-bromo- 1 -(2-( 1 -(4-cyanopheny lmethyl)imidazol-4-yl)- 1 -oxoethyl)- 1 ,2- 
dihydro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c][ 1 ^benzodiazepine; 

9- Chloro- 1 -(2-( 1 -(4-cyanophenylmethyl)imidazol-4-yl)- 1 -oxoethyl)- 1 , 2- 
dihydro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c] [1 ^benzodiazepine; 

1 0- Bromo- 1 -(2-( 1 -(4-cyanophenylmethyl)imidazol-4-yl)- 1 -oxoethyl)- 1 ,2- 
dihydro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c] [ 1 ^benzodiazepine; 

1 -(2-( 1 -(4-cyanopheny lmethy l)imidazol-4-yl)- 1 -oxoethyl)- 1 ,2-dihydro-8- 
fluoro-4-(2-methoxyphenyl)-imidazo[ 1 ,2-c][l ,4]benzodiazepine; 

11. A compound according to claim 6, wherein said compound is 
7-(2-amino-l-oxo-3-thiopropyl)-8-(mercaptoethyl)-2-(2-methoxyphenyl)- 

5,6,7,8-tetrahydroimidazo[ 1 ,2a]pyrazine disulfide; 



WO 00/3 



PCT/US99/3I302 



85 



or a pharmaceutically acceptable salt thereof. 

12. A compound according to claim 7, wherein said compound is 
5-(2-( 1 -(4-cyanophenylmethyl)-imidazol-5-yl)- 1 -oxo-ethyl)-5 ,6-dihydro 

phenyl- 1 H-imidazo[ 1 ,2-a] [ 1 ^benzodiazepine; 
5 or a pharmaceutically acceptable salt thereof. 

13. A compound according to claim 2 wherein said compound is 
1 ,2-dihydro- 1 -(2-(imidazol- 1 -yl)- 1 -oxoethyl)-4-(2-methoxypheny 1) 

imidazof 1 ,2a] [ 1 ^benzodiazepine; 

l,2-dihydro-4-(2-methoxyphenyl)-l-(2-(pyridin-3-yI)-l-oxoethyl) 

10 imidazo[l,2a][l,4]benzodiazepine; or 

1 ,2-dihydro-4-(2-methoxypheny I )- 1 -(2-(pyridin-4-y 1)- 1 -oxoethy 1) 
imidazo[ 1 ,2a] [ 1 ^benzodiazepine; 
or a pharmaceutically acceptable salt thereof. 

14. A compound according to claim 2, wherein said compound is 




\ 



15 





\ 
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5 or a pharmaceutically acceptable salt thereof 

15. A pharmaceutical composition comprising an effective amount of a 
compound according to claim 1 or a pharmaceutically acceptable salt thereof and a 
pharmaceutically acceptable carrier. 

16. A method of treating a disease in a subject in need thereof, said 
10 method comprising administering to said subject a therapeutically effective amount 

of a compound of claim 1, or a pharmaceutical^ acceptable salt thereof, wherein 
said disease is selected from the uroup consisting of fibrosis, benign prostatic 
hyperplasia, atherosclerosis, restaurs, breast cancer, colon cancer, pancreas cancer. 
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prostate cancer, lung cancer, ovarian cancer, epidermal cancer, hematopoietic cancer, 
and hepatitis delta virus infection. 

17. A method of treating a disease in a subject in need thereof, said 
method comprising administering to said subject a therapeutically effective amount 

5 of a compound of claim 1, or a pharmaceutical^ acceptable salt thereof, wherein 
said disease is a Ras-dependent tumor. 

18. A method of inhibiting prenyl transferase in a subject in need 
thereof, said method comprising administering to said subject a therapeutically 
effective amount of a compound of claim 1, or a pharmaceutical^ acceptable salt 

10 thereof. 

19. A compound according to claim 2, wherein said compound is 
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